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I. REAL PARTY IN INTEREST 

The real party in interest in this appeal is OMRON Corporation, a corporation 
organized under and pursuant to the laws of Japan, and the assignee of this application. 

II. RELATED APPEALS AND INTERFERENCES 

There are no other known appeals, interferences, or judicial proceedings which 
will directly affect or be directly affected by or have a bearing on the Board's decision in 
this appeal. 

III. STATUS OF CLAIMS 

A. Current Status of Claims 



Canceled 


None 


Withdrawn 


None 


Pending 


1-9 


Allowed 


None 


Rejected 


1-9 



B. Claims on Appeal 

The claims on appeal are claims 1-9. 
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IV. STATUS OF AMENDMENTS 

A final Office Action was mailed December 2, 2004. Appellant filed a Request 
for Reconsideration on March 1, 2005. An Advisory Action was mailed March 24, 2005. 
Appellant filed a Notice of Appeal on March 30, 2005. No amendments have been 
submitted subsequent to the December 2, 2004 final Office Action. 

A complete listing of the claims on appeal appears in Appendix A. 

V. SUMMARY OF CLAIMED SUBJECT MATTER 

Independent claims 1, 5, 6, 8 and 9 are pending. 

Independent claim 1 is directed to a card reader. Referring to Figs. 1 and 2 
(reproduced on the following page), the card reader of claim 1 comprises, inter alia, a card 
entrance 21; a readout head 9 for reading information recorded on a card 20 inserted at the 
card entrance 21; an output circuit 10 for outputting information read by the readout head 
9; a card conveyance mechanism 25 for discharging the card; and an ultrasonic wave 
sensor 2 for detecting whether a card is present outside the card entrance when the card 20 
is discharged by the card conveyance mechanism 25. 
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FIG. 1 
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FIG. 2 




When a foreign body, for example, a false card reader, is mounted on the 
legitimate card reader 1 in a detection range 24, the sensor 2 cannot detect the presence of 
the discharged card 20 because of interference from the foreign body. The sensor can then 
send an alert signal indicating the presence of a foreign body. In claim 1, the sensor 2 is an 
ultrasonic wave sensor. Even in situations where a foreign body can avoid direct 
detection, for example, by absorbing ultrasonic waves, the sensor 2 will still be unable to 
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detect the discharged card 20, in this case because of the absorption of the waves, and will 
thus become aware of the presence of a foreign body and generate an alert signal. 

Claim 1 therefore recites an "ultrasonic wave sensor for detecting whether a card is 
present outside the card entrance when the card is discharged" (emphasis added). 

Independent claim 5 is directed to a card reader 1. Referring again to Figs. 1 and 
2, the card reader of claim 5 comprises, inter alia, a card entrance 21; a readout head 9 for 
reading information recorded on a card 20 inserted at the card entrance 21; an output 
circuit 10 for outputting information read by the readout head 9; a card conveyance 
mechanism 25 for discharging the card 20; an ultrasonic wave sensor 2 comprising a 
transmitter 3 to transmit ultrasonic waves outside the card entrance 21 and a receiver 4 to 
receive reflected waves of ultrasonic waves from a body when the body is present at the 
card entrance 21; a memory 13 for storing, as a reference duration, a necessary duration 
from transmission of ultrasonic waves to reception in the case where a card 21 is present 
outside the card entrance 21; and an abnormality determination unit 5 to make a 
comparison between said necessary duration at the time of reception of ultrasonic waves 
transmitted from the transmitter 3 when the card conveyance mechanism 25 discharges 
the card 20 and the reference duration stored in the memory 13, and to output the presence 
or absence of an abnormality on the basis of results of the comparison. 

Here, the claim 5 reader 1 is configured to detect a body present at a card 
entrance 21 by comparing a measured necessary duration and a reference duration using 
an abnormality detection unit. The necessary duration is the duration between 
transmission and reception of ultrasonic waves measured by a sensor 2. The reference 
duration stored in memory 13 is the expected duration between transmission and 
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reception of ultrasonic waves when a card 20 is present at the card entrance 21. If the 
durations do not match, the abnormality detection unit 5 can then indicate an abnormality. 

Claim 5 therefore recites "an ultrasonic wave sensor comprising a transmitter to 
transmit ultrasonic waves outside the card entrance and a receiver to receive reflected 
waves of ultrasonic waves from a body when the body is present at the card entrance" and 
"an abnormality determination unit to make a comparison between the necessary duration at the 
time of reception of ultrasonic waves transmitted from the transmitter when the card 
conveyance mechanism discharges the card and the reference duration stored in the 
memory" (emphasis added). 

Claim 6 is directed to a card reader 1. Referring again to Figs. 1 and 2, the card 
reader 1 of claim 6 comprises, inter alia, a card entrance 21; a readout head 9 for reading 
information recorded on a card 20 inserted at the card entrance 21; an output circuit 10 for 
outputting information read by the readout head 9; a card conveyance mechanism 25 for 
discharging the card; and a sensor 2 for detecting whether an object is present outside the 
card entrance 21; wherein the sensor 2 detects whether a foreign body is present as said 
object at a time of standby for card processing and stores a reference value, and the sensor 
2 detects whether the card 20 is present as said object when the card conveyance 
mechanism 25 discharges the card 20 by comparing a discharge value to said reference 
value. 

Here, a sensor 2 (not necessarily an ultrasonic wave sensor) detects whether an 
object is present outside a card entrance 21. The sensor 2 both detects whether a foreign 
object is present at a time of standby, storing a reference value, and also detects whether a 
card 20 is present when the conveyance mechanism 25 discharges the card by comparing a 
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discharge value to the reference value, thereby distinguishing between a discharged card 
and other foreign bodies. 

Claim 6 therefore recites a "sensor for detecting whether an object is present 
outside the card entrance" which "detects whether the card is present as said object ... by 
comparing a discharge value to [a] reference value" (emphasis added). 

Claim 8 relates to a transaction processing apparatus. Referring again to Figs. 1 
and 2, the apparatus of claim 8 comprises, inter alia, a card entrance 21; a readout head 9 
for reading information recorded on a card 20 inserted at the card entrance 21; an output 
circuit 10 for outputting information read by the readout head 9; a transaction processing 
unit 11 for performing a transaction processing on the basis of information from the output 
circuit 10; a card conveyance mechanism 25 for discharging the card 20 in the case where 
the transaction processing unit 11 completes transaction; and an ultrasonic wave sensor 2 
for detecting whether the card 20 is present outside the card entrance 21 when the card 20 
is discharged by the card conveyance mechanism 25. 

As discussed above with respect to claim 1, claim 8 likewise recites an "ultrasonic 
wave sensor for detecting whether a card is present outside the card entrance when the card is 
discharged" (emphasis added). 

Claim 9 relates to a transaction processing apparatus. Referring again to Figs. 1 
and 2, the apparatus of claim 9 comprises, inter alia, a card entrance 21; a readout head 9 
for reading information recorded on a card 20 inserted at the card entrance 21; an output 
circuit 10 for outputting information read by the readout head 9; a transaction processing 
unit 11 for performing a transaction processing on the basis of information from the output 
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circuit 10; a card conveyance mechanism 25 for discharging the card 20 when the 
transaction processing unit 11 completes a transaction; and an ultrasonic wave sensor 2 for 
detecting whether the card 20 is present outside the card entrance 21 when the card 20 is 
discharged by the card conveyance mechanism 25, said ultrasonic wave sensor 2 
comprises a transmitter 3 for transmitting an ultrasonic signal, a receiver 4 for receiving a 
reflection signal of said ultrasonic signal, a reference duration memory 13 and an 
ultrasonic wave sensor signal processing circuit 5 which uses said reflection signal and 
information in said memory 5 to determine if said card 20 is outside said card entrance 21. 

Claim 9 likewise recites an ''ultrasonic wave sensor for detecting whether a card is 
present outside the card entrance when the card is discharged" (emphasis added). 

VI. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

The rejection of claims 1-9 under 35 U.S.C 103(a) as being unpatentable over 
Nagata (U.S. Patent No. 6,629,643) (Attached as Exhibit 1) in view of Okano (JPOll- 
153666) (Attached as Exhibits 2 and 3) and Furuya (U.S. Patent No. 6,164,538) (Attached as 
Exhibit 4). 

♦ 

VII. ARGUMENT 

A. CLAIMS 1- 9 ARE PATENTABLE OVER NAGATA (U.S. PATENT NO. 

6.629.643) IN VIEW OF OKANO (IPOl 1-153666) AND FURUYA(U.S. PATENT 
NO. 6.164.538) 

As discussed below, the Final Rejection has failed to establish a prima facie case 
of unpatentability with respect to claims 1-9. 
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For convenience, Figs. 1 and 2 of the application are reproduced below. See also 
Section V of this Brief. As previously discussed above in Section V above, Figs. 1 and 2 
illustrate a transaction processing apparatus comprising a card reader 1 which has an 
ultrasonic wave sensor 2 for detecting the presence of a card 20 outside a card reader 
opening 21. When a foreign body, for example, a false card reader is mounted on the card 
reader 1 in a detection range 24, the ultrasonic wave sensor 2 cannot detect the presence of 
the discharged card 20 because of interference from the foreign body. The comparison by 
the sensor 2 between the stored reference value and the discharge value indicates whether 
a foreign body is present in a detection range 24, even in cases where the foreign body 
interferes with the sensor's ability to detect the foreign body directly, for example by 
absorbing ultrasonic waves. The sensor 2 can then send an alert signal indicating the 
presence of a foreign body. 
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FIG. 2 




Each one of independent claims 1, 8 and 9 require an "ultrasonic wave sensor for 
detecting whether a card is present outside the card entrance when the card is discharged" 
(emphasis added). Independent claim 5 recites "an ultrasonic wave sensor comprising a 
transmitter to transmit ultrasonic waves outside the card entrance and a receiver to receive 
reflected waves of ultrasonic waves from a body when the body is present at the card 
entrance" and "an abnormality determination unit to make a comparison between the necessary 
duration at the time of reception of ultrasonic waves transmitted from the transmitter when 
the card conveyance mechanism discharges the card and the reference duration stored in the 
memory" (emphasis added). Claim 6 recites a "sensor for detecting whether an object is 
present outside the card entrance" which "detects whether the card is present as said object . . . 
by comparing a discharge value to [a] reference value" (emphasis added). 1 

Appellant respectfully submits that Nagata, Okano and Furuya, alone or in 
combination, do not disclose, teach or suggest the above recited elements of the claims. 
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1. There is no teaching, suggestion, or motivation, in Okano or 

elsewhere, to substitute the sensor of Nagata with an ultrasonic wave 
sensor as required by independent claims 1, 8 and 9. 

a. Nagata teaches away from using an ultrasonic wave sensor in 
place of magnetic head 20 because to do so would result in an 
inoperable device. 

Nagata is directed to a magnetic card transaction apparatus. The Final Rejection 
cites Fig. 1, which illustrates a schematic configuration of the preferred embodiment of 
Nagata. Fig. 1 from Nagata is reproduced below. 



Flg..l 



/ 



30 



^ magnetic card reader jf 




Fig. 1 of Nagata shows a schematic configuration of a magnetic card reader 1 
comprising, inter alia, a card slot 5 for guiding a card 6 into a guiding path 8. A magnetic 
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head 7 inside the slot 5 detects the card 6 after it has been inserted and activates a shutter 9 
which controls access to the guiding path 8. Rollers 11 draw the card 6 into the card reader 
1, where another magnetic head 15 reads the card information. Fig. 1 also shows an illegal 
card reader apparatus mounted to the front of the legitimate card reader 1 and having a 
magnetic head 20 for illegally reading the card information as the card 6 passes through 
the illegal card reader into and out of the legitimate card reader 1. 

The Final Rejection states at page 2 that "Nagata shows a magnetic head 20 
located outside of the slot 5," which "acts as a detector for detecting magnetic cards, which 
is considered a sensor for detecting whether a card is present outside the card entrance 11. 

The card reader 1 of Nagata, however, does not include magnetic head 20. As 
described above, magnetic head 20 is part of a separate, illegal card reader apparatus 
which is attached to the front of the legitimate card reader apparatus 1. To the extent that 
the illegal magnetic head 20 comprises a sensor for detecting whether a card is present 
outside legitimate card reader entrance 5, which it does not, the primary function of the 
magnetic head 20 is to perform the illegal reading of card 6 information. 

As the Final Rejection admits at page 2, "Nagata fails to teach an ultrasonic wave 
sensor." The Final Rejection goes on to state that it would have been obvious to "integrate 
the teachings of Okano to the teachings of Nagata in order to determine whether a card is 
discharged in a proper manner for the user to receive his/her card from the card reader, 
and also ensures the safety of the reader from inappropriate objects from entering the 
reader." Appellant respectfully submits that these teachings are not found in Nagata or 
Okano, but in Appellant's own specification. 



DSMDB.1931463.2 



- 12- 



Application No.: 10/625,654 Docket No.: O3020.0342/P342 

Magnetic head 20 is the only element of Nagata that is capable of detecting a 
card 6 outside a card slot. Any proposed modification of this magnetic head must be 
viewed in light of the magnetic head's primary purpose, i.e., theft of card information. To 
replace the illegal magnetic head 20, which simply reads a discharged card, with an 
ultrasonic sensor, which only detects a discharged card and is incapable of reading card 
information, would thus destroy the primary function of the magnetic head 20 and make 
the illegal card reader inoperable. As the Federal Circuit has held, a modification that 
produces a "seemingly inoperable device 77 necessarily teaches away from that 
modification. McGinley v. Franklin Sports, Inc., 262 F.3d 1339, 1354 (Fed. Cir. 2001), citing 
In re Sponnoble, 405 F.2d 578, 587 (CCPA 1969). Furthermore, "references that teach away 
[from a particular combination] cannot serve to create a prima facie case of obviousness/ 7 
McGinley, 262 F.3d at 1353-4, citing In re Gurley, 27 F.3d 551, 553 (Fed. Cir. 1994). 

Accordingly, there is no teaching in Nagata, Okano or elsewhere of detecting a 
card outside a card slot with an ultrasonic wave sensor to "determine whether a card is 
discharged in a proper manner" or to "ensure[] the safety of the reader," as the Final Office 
Action alleges. 

b. Okano is not analogous art. 
Okano is drawn to a system of preventing interference among proximal 
ultrasonic sensors. Okano is not drawn to a card reader and does not disclose a "sensor for 
detecting whether a card is present outside the card entrance" of a card reader. 

Instead, Okano is primarily concerned with the prevention of interference 
among an array of ultrasonic wave sensors in a large scale setting, such as detecting cars in 
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a parking lot. See Okano, % 2 (Exhibit 2; machine translation attached as Exhibit 3). The 
Final Rejection presents no evidence supporting ultrasonic wave sensors used in a card 
reader setting. 

The present invention employs an ultrasonic wave sensor in a much more 
confined area 24 and is not directed to interference with other ultrasonic wave sensors. 
The Final Rejection does not explain why a person of ordinary skill in the art would look to 
this unrelated reference for a teaching concerning the detection of a card outside a card 
slot, or for use of that detection to detect the presence of a fraudulent card reader. 

c. Neither Nagata nor Okano disclose a clear and particular 
motivation to combine an ultrasonic sensor with the card 
reader of Nagata. 

"The showing of motivation to combine must be clear and particular, and it 
must be supported by actual evidence/ 7 Teleflex, Inc. v. Ficosa North America Corp., 299 
F.3d 1313, 1334 (Fed. Cir. 2002), citing In re Dembiczak, , 175 F.3d 994, 999 (Fed. Cir. 1999). 
"Broad, conclusory statements regarding the teaching of the multiple references, standing 
alone, are not 'evidence/" In re Dembiczak, 175 F.3d at 999. 

As the Final Rejection admits at page 2, "Nagata fails to teach an ultrasonic wave 
sensor." The Final Rejection relies on Okano, a nonanalogous reference, for the disclosure 
of an ultrasonic wave sensor, but neither reference discloses any reason to replace the 
magnetic head 20 of Nagata with an ultrasonic wave sensor. Indeed, as noted earlier, 
replacing the illegal magnetic head 20 of Nagata with an ultrasonic wave sensor would 
render the illegal card reader inoperable. The Final Rejection merely recites the 
capabilities of the ultrasonic wave sensor of Okano and declares that "it would have been 
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obvious to integrate the teachings of Okano to the teachings of Nagata in order to 
determine whether a card is discharged in a proper manner for the user to receive his/her 
card from the card reader, and also ensures the safety of the reader from inappropriate 
objects from entering the reader" at page 3. The mere disclosure of an ultrasonic wave 
sensor in an unrelated field of endeavor, however, does not support the Final Rejection's 
broad, conclusory statement of obviousness. 

Regarding claim 2, the Final Rejection states at page 4 that "one of the 
embodiments of Nagata' s invention shows a detector 70 that is an optical reflective sensor 
that detects a foreign object on the front surface (col. 5, lines 45-50)." Figure 7 of Nagata is 
reproduced below. The Final Rejection then states, without evidence, that it would have 
been obvious to modify Nagata "to detect non magnetic card objects such that the card 
reader can prevent non magnetic card objects from entering the reader." Again, there is no 
teaching, suggestion or motivation in Nagata to prevent objects from entering the card slot. 
The sensor 70 of Nagata is designed to detect an illegal card reader blocking an opening 70 
below the card slot 5. The sensor 70 of Nagata is not capable of detecting "card objects such 
that the card reader can prevent non-magnetic card objects from entering the reader" 
because the optical sensor is outside of the line of sight of the card entrance 5 and Nagata 
discloses no alternative embodiments that disclose detection of an object outside the card 
entrance. 
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The Advisory Action mailed March 24, 2005, states that "the Examiner believes 
that both references teach sensors and such commonality provides motivation for one [of] 
ordinary skill in the art to combine the two references together." Appellant respectfully 
submits that this is also not the correct standard. The Federal Circuit requires a showing 
of motivation to combine to be "clear and particular" and supported by "actual evidence." 
Teleflex, 299 F.3d at 1334. 



d. The Final Rejection relies on improper hindsight in combining 
the references. 

Rather than present evidence of motivation to combine, the Final Rejection uses 
Appellant's specification as a roadmap for combining Nagata and Okano. Because "[t]he 
genius of invention is often a combination of known elements which in hindsight seems 
preordained," the Federal Circuit requires a "rigorous application of the requirement for a 
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showing of the teaching or motivation to combine prior art references/' McGinley, 262 
F.3d at 1351; In re Dembiczak, 175 F.3d at 999. 

To properly combine references, "particular findings must be made as to the 
reason the skilled artisan, with no knowledge of the claimed invention, would have 
selected these components for combination in the manner claimed." In re Kotzab, 217 F.3d 
1365 (Fed. Cir. 2000). Neither Nagata, nor Okano discuss the desirability of detecting the 
presence or absence of a card outside the card slot of a card reader using an ultrasonic 
wave sensor. Instead, the Final Rejection recites motivation and teachings for combining 
Nagata and Okano found only in Appellant's specification. 

The Final Rejection relies on Furuya for the disclosure of data output only. 
Furuya does not disclose, teach or suggest the detection of a card outside a card entrance, 
by ultrasonic wave sensor or otherwise, and the Final Rejection does not allege that it does. 

Thus, the cited references, alone or in combination, fail to render claims 1, 8 and 
9 obvious. Claims 2-4 are dependent on independent claim 1 and are allowable along with 
claim 1. Therefore, for at least the above reasons, Claims 1-4, 8 and 9 should be allowed 
over the prior art of record. 

2. Claim 5 

Independent claim 5 recites "an ultrasonic wave sensor comprising a transmitter to 
transmit ultrasonic waves outside the card entrance and a receiver to receive reflected 
waves of ultrasonic waves from a body when the body is present at the card entrance" and 
"an abnormality determination unit to make a comparison between the necessary duration at the 
time of reception of ultrasonic waves transmitted from the transmitter when the card 
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conveyance mechanism discharges the card and the reference duration stored in the 
memory 7 ' (emphasis added). 

As discussed above, none of the cited references show any sensor for detecting 
whether a body is present at the card entrance. Further, as discussed above, there is no 
motivation in Okano or elsewhere to combine an ultrasonic wave sensor with the card 
reader of Nagata. 

Additionally, the ultrasonic wave sensor of claim 5 comprises "a transmitter to 
transmit ultrasonic waves outside the card entrance and a receiver to receive reflected 
waves of ultrasonic waves from a body when the body is present at the card entrance." 
None of Nagata, Okano and Furuya disclose, teach or suggest this combination. 

For at least these reasons, claim 5 should be allowed over the prior art of record. 

3. Claims 6 and 7 
Independent claim 6 recites a "sensor for detecting whether an object is present 
outside the card entrance" which "detects whether the card is present as said object ... by 
comparing a discharge value to [a] reference value" (emphasis added). 

The deficiencies of Nagata regarding detection of a card outside a card entrance 
have been discussed above with respect to claims 1-4, 8 and 9. Okano and Furuya do not 
cure those deficiencies. 

Nagata also does not disclose, teach or suggest detecting a card outside a card 
entrance by comparing a discharge value to a reference value. There is no discussion 
Nagata on the method of detection employed by illegal magnetic head 20. 
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Claim 7 further recites that "when the card conveyance mechanism discharges 
the card, an abnormality signal is output in the case where the sensor does not detect the 
presence of a card. To the extent that the illegal magnetic head 20 detects a card outside 
the card entrance 5, there is no disclosure, teaching or suggestion that either the legitimate 
card reader 1 or the illegal card reader will output an abnormality signal when the 
magnetic head 20 does not detect the presence of a card. There is no reason for an illegal 
card reader to output an abnormality signal if its magnetic head 20 does not detect a card, 
and since there is no interaction between the illegal card reader and the legitimate card 
reader 1, there is no way for the legitimate card reader 1 to know whether the illegal 
magnetic head 20 detects a card or not. 

Okano and Furuya do not contain any motivation, teaching or suggestion to 
cure these deficiencies. For at least these reasons, claim 6 and 7 should be allowed over the 
prior art of record. 
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VIII. CONCLUSION 



For the reasons given above it is respectfully submitted that the final rejection of 
claims 1-9 is improper. Accordingly, Appellant requests reversal of all rejections by this 



honorable Board. 



Dated: May 31, 2005 



Respectfully submitted, 



By. 



Gianni Minutoli 

Registration No. 41,198 
Jerome A. DeLuca 

Registration No. 55,106 
DICKSTEIN SHAPIRO MORIN & 

OSHINSKY LLP 
2101 L Street NW 
Washington, DC 20037-1526 
(202) 785-9700 
Attorneys for Appellant 
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APPENDIX A - Claims 

1. A card reader comprising: 
a card entrance; 

a readout head for reading information recorded on a card inserted at the card 
entrance; 

an output circuit for outputting information read by the readout head; 
a card conveyance mechanism for discharging the card; and 
an ultrasonic wave sensor for detecting whether a card is present outside the card 
entrance when the card is discharged by the card conveyance mechanism. 

2. The card reader according to claim 1, wherein the ultrasonic wave sensor 
further detects whether a foreign body is present outside the card entrance. 

3. The card reader according to claim 1, wherein a reflection type sensor is used 
in place of the ultrasonic wave sensor. 

4. The card reader according to claim 1, wherein paths of transmission and 
reception of ultrasonic waves, along which ultrasonic waves are transmitted toward a 
surface of the card from a transmitter of the ultrasonic wave sensor, reflected by the 
surface of the card and received by a receiver, are substantially parallel to a surface of the 
card entrance. 
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5. A card reader comprising: 
a card entrance; 

a readout head for reading information recorded on a card inserted at the card 
entrance; 

an output circuit for outputting information read by the readout head; 
a card conveyance mechanism for discharging the card; 

an ultrasonic wave sensor comprising a transmitter to transmit ultrasonic waves 
outside the card entrance and a receiver to receive reflected waves of ultrasonic waves 
from a body when the body is present at the card entrance; 

a memory for storing as a reference duration a necessary duration from 
transmission of ultrasonic waves to reception in the case where a card is present outside 
the card entrance; and 

an abnormality determination unit to make a comparison between said necessary 
duration at the time of reception of ultrasonic waves transmitted from the transmitter 
when the card conveyance mechanism discharges the card and the reference duration 
stored in the memory, and to output presence or absence of an abnormality on the basis of 
results of the comparison. 

6. A card reader comprising: 
a card entrance; 

a readout head for reading information recorded on a card inserted at the card 
entrance; 

an output circuit for outputting information read by the readout head; 
a card conveyance mechanism for discharging the card; and 
a sensor for detecting whether an object is present outside the card entrance; 
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wherein the sensor detects whether a foreign body is present as said object at a time of 
standby for card processing and stores a reference value, and 

the sensor detects whether the card is present as said object when the card 
conveyance mechanism discharges the card by comparing a discharge value to said 
reference value. 

7. The card reader according to claim 6, wherein at the time of standby for card 
processing, an abnormality signal is output in the case where the sensor detects the 
presence of a foreign body; and 

when the card conveyance mechanism discharges the card, an abnormality signal is 
output in the case where the sensor does not detect the presence of a card. 

8. A transaction processing apparatus comprising: 
a card entrance; 

a readout head for reading information recorded on a card inserted at the card 
entrance; 

an output circuit for outputting information read by the readout head; 

a transaction processing unit for performing a transaction processing on the basis of 
information from the output circuit; 

a card conveyance mechanism for discharging the card in the case where the 
transaction processing unit completes transaction; and 

an ultrasonic wave sensor for detecting whether the card is present outside the card 
entrance when the card is discharged by the card conveyance mechanism. 
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9. A transaction processing apparatus comprising: 
a card entrance; 

a readout head for reading information recorded on a card inserted at the card 
entrance; 

an output circuit for outputting information read by the readout head; 

a transaction processing unit for performing a transaction processing on the basis of 
information from the output circuit; 

a card conveyance mechanism for discharging the card when the transaction 
processing unit completes a transaction; and 

an ultrasonic wave sensor for detecting whether the card is present outside the card 
entrance when the card is discharged by the card conveyance mechanism, said ultrasonic 
wave sensor comprises a transmitter for transmitting an ultrasonic signal, a receiver for 
receiving a reflection signal of said ultrasonic signal, a reference duration memory and an 
ultrasonic wave sensor signal processing circuit which uses said reflection signal and 
information in said memory to determine if said card is outside said card entrance. 
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period is stored in memory means (frame memory) 23 in turn. Based on a 
plurality of reflection wave data stored in the memory means 23, the existence 
of an object in the monitoring region is detected. 
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* NOTICES * 

Japan Patent Off ice 1g not responsible for any 
damages caused by the use of this translation. 

1This dooument has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Raid of the Invention] This invention relates to the incorrect detection prevention approach of 
the ultrasonic sensor whioh prevents the incorrect detection by the mutual Intervention of two 
or more ultrasonic sensors arranged In the neighborhood, If It says In more detail about the 
incorrect detection prevention approach of an uftrasonio sensor. 
[0002] 

[Description of the Prior Art] Although the ultrasonic sensor is used for various body detection 
sensors from the comparatively cheap thing, when applied, for example as a oar detection sensor 
In a parking Jot it is arranged per each parking area at the head-lining part etc. That Is, 1 area 
will be supervised by one sensor. 

[0003] As mentioned above, slnoe a supersonic wave is an elastic wave, when two or more 
ultrasonic sensors have been arranged in the neighborhood, distinction of whether to discharge 
from a neighboring sensor whether it is what the reflected wave discharged by self is difficult for 
ft, and the problem of the Incorrect detection by the mutual Intervention produces it 
[0004] Although more various oures than before are taken In order to solve this problem, 
fundamentally, he is frying for those all to distinguish a self supersonic wave and the others' 
supersonic wave in time, and then they introduce those three examples, 
[0005] From one ultrasonic sensor, a supersonic wave is fired for every time amount Ta second, 
on the other hand, as for the 1 st approach, a supersonic wave Is fired for every different time 
amount Tb second from it from ultrasonic sensor [ of another side ] B noting that two ultrasonic 
sensors approach and are arranged. 

[0006] And if spacing of the reflected wave which received is in agreement in an ultrasonic 
sensor at the periodic Ta second which self transmitted on the other hand, it will be judged that 
it Is what is depended on self transmission. If spacing of the reflected wave which received is in 
agreement similarly about the ultrasonic sensor of another side at the periodic Tb second which 
self transmitted, it will be judged that it is what is depended on self transmission. 
[0007] The 2nd approach gives the periodic table of an ultrasonio discharge period to each 
ultrasonic sensor, and fires a supersonio wave according to the periodic table. And if receiving 
spacing of a reflected wave is in agreement with the periodic table, it will be judged that it 
transmits by self. In this approaoh, since distinction of oneself and others is further carried out 
more to clarification, once a reflected wave Is at least able to oheok that It Is what Is depended 
on self transmission, a discharge periodic table may be changed. 

[0008] As the 3rd approach, each neighboring ultrasonic sensor is connected by the synchronous 
line, and there is a method of making coincidence discharge a supersonic wave from each of that 
ultrasonic sensor. Thus, possibility that the supersonic wave from a neighboring sensor will be 
detected becomes low by making it discharge a supersonio wave all at once from ail uftrasonio 
sensors. 
[0009] 

[Problem(s) to be Solved by the Invention] However, by the 1st approaoh, even If a means to 
verify In time whether ultrasonic discharge spacing and its reflected wave receiving spacing are 
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In agreement Is Indispensable and performs It hardware-wise or by software, complication will be 
caused as the whole system. 

[0010] In the 2nd approach, when a neighboring sensor operates in the same period or the same 
periodio table, distinction of the oneself and others of a reflected wave becomes impossible. 
Moreover, since this period la generally directly related to the body detection speed of response 
of a sensor, It Is not desirable to change a period In vain. 

[001 1] the 3rd approach operates eaoh ultrasonlo sensor to oolnoldenoe — sufficient — 
although it is the easiest in control, it is required among many ultrasonlo sensors to take about a 
synchronous line, and difficulty follows on the construction. Moreover, by this approach, since 
the monitor period after an oscillation also becomes the same by all sensors, Interference may 
occur depending on the location of the body whioh should be detected 
[0012] Without having been made in order that this invention might solve such many 
conventional problems, and the purpose connecting eaoh ultrasonic sensor by a synchronous line 
etc., H; is a $oftware*-based comparatively easy configuration also in hardware, and is in offering 
the incorrect detection prevention approach of the ultrasonic sensor which enabled it to prevent 
the mutual intervention between each ultrasonic sensor. 
[0013] 

[Means for Solving the Problem] In the Incorrect detection prevention approach of the ultrasonic 
sensor which prevents the incorrect detection by the mutual intervention of two or more 
ultrasonic sensors by whioh this invention has been arranged in the neighborhood in order to 
attain the above-mentioned purpose A supersonic wave is repeatedly discharged towards a 
monitor field from the ultrasonic transmitting component of each above-mentioned ultrasonic 
sensor. While making the ultrasonic discharge spacing Irregular for every above-mentioned 
ultrasonic sensor in receiving the reflected wave which appears within a predetermined monitor 
period from the ultrasonic cfischarge point in time with an ultrasonic receiving component each 
time The sequential storage of the reflected wave received within the above-mentioned monitor 
period is carried cut at a storage means, and it is characterized by detecting the existence of 
the body in the above-mentioned monitor field based on two or more reflected wave data 
memorized by this storage means. 

[0014] Thus, since a reflected wave monitor period also becomes irregular Irregularity, i.e., by 
supposing that it is random, according to this about the ultrasonic discharge spacing for every 
ultrasonic sensor, the probability to receive the supersonic wave from other ultrasonic sensors 
continuously within the reflected wave monitor period becomes very low. 
[0015] Even if it received the supersonic wave from other ultrasonio sensors within the reflected 
wave monitor period, since he is trying to detect objective existence not only including the 
reflected wave data received this time but the reflected wave data received in the past, such as 
the last time and second from last time, for example, a mutual intervention can be eliminated by 
this invention. 

[0016] That Is, ultrasonic discharge timing will measure the reflected wave from the reflective 
object (quiescence body) which should be detected essentially from the discharge time of day in 
any condition, and it will appear in the same time location. Therefore, in detecting the existence 
of the body in a monitor field based on two or more reflected wave data within a storage means, 
when each reflected wave data i$ the same, these reflected wave data can be confirmed, and it 
can judge with the reflected wave from other ultrasonlo sensors being contained in the case of 
nonidentfty. 

[0017] In that case, it can judge simply and correctly whether the reflected wave from other 
ultrasonic sensors is contained by setting, using a storage means as a frame memory, saving 
each reflected wave data as a reflected wave form at this frame memory, and contrasting the 
reflected wave forms. 

[0018] In this invention, it has the random timing generation means which makes the ultrasonic 
discharge spacing irregular for every ultrasonic sensor. The timetable which has irregularity 
ultrasonic discharge spacing covering the multiple times set to this random timing generation 
means corresponding to the address assigned to each ultrasonic sensor and its address is 
prepared. The different address for every ultrasonio sensor will be set up, and eaoh ultrasonic 
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eenaor will repeat an irregular oscillation which Is different baaed on the set-up self-address, 
respectively by this. 

[0019] Moreover, it is desirable to make the primitive period of eaoh ultrasonic aenaor the same, 
and to make ultrasonic discharge spacing Irregular into the primitive period, and according to 
this, the body detection speed of response of eaoh ultra&onio sensor can be held down in 
dispersion in extent which is not made into a precision top problem. 
[0020] 

[Embodiment of the Invention] Next when you understand the technical thought of this invention 
better, the example is explained, referring to a drawing. 

[0021] When drawing 1 is the blook diagram of the ultrasonlo sensor 1 used by this invention and 
the application Is the car detection sensor of a parking lot, the ultrasonic sensor 1 of the same 
configuration as this will be formed for every parking area of that respectively. 
[0022] This ultrasonic sensor 1 is divided into the transmitting system containing the ultrasonic 
transmitting component 10 of explanation, and the receiving system containing the ultrasonic 
receiving component 20 for oonvenlenoe, 

[0023] The random timing data table 1 1 for firing a supersonic wave is prepared for the irregular 
target (random) from the ultrasonlo transmitting component 10 at the transmitting system. The 
data table as shown in drawing 2 Is beforehand set to this random timing data table 11. 
[0024] That is, this data table takes the address number 1 of a predetermined number, and 2 — 
to left column ****, it is the timetable which made the horizontal train the order (the 1st time, 
the 2nd time, 3rd time — ) of the count of ultrasonic discharge, and the data of whether to fire a 
supersonic wave In what mm seoond from the time of discharge (or base period) last time along 
with the order of the count of ultrasonlo discharge for every address number of that are written 
in, 

[0025] This ultrasonic discharge time data is data which have regularity between the addresses 
and in neither of the order of the count of ultrasonic discharge, and ft is [ in / this semantics ] 
desirable to set up using a random number, 

[0026] The address of this data table is suitably ohosen by the user through the address switch 
12 prepared in each ultrasonic sensor 1. That Is, if the self address is set as the address 1 by 
the address switch 12, with a central processing unit (CPU) 13, the timetable of the address 1 
will be read and it will be set to a timer 14. 

[0027] According to this timetable, slnoe the 1st oscillation timing Is 200 mses, let the latency 
time until it osoillates be 200 mses. The 2nd oscillation latency time is 350 mses, and after doing 
in this way and oscillating n times, it returns to the 1st oscillation timing. 
[0028] Thus, the ultrasonic discharge time data read by CPU 13 is given to the ultrasonlo drive 
circuit 15, and the ultrasonic transmitting component 10 drives it according to the timing. 
[0029] In a receiving system, the reflected wave received with the ultrasonic receiving 
component 20 is given to the reflected wave form digitization circuit 22 through the reflected 
wave receiving circuit 21. In this example, the reflected wave form digitization circuit 22 has a 
detector circuit and an A/D-conversion circuit, for example, aoquires a detection wave like 
drawing 3 (a) from a reflected wave in that detector circuit then carries out A/D conversion of 
this detection wave, and makes It a digital reflected wave form as shown in this drawing (b). 
[0030] Incidentally, in the detection wave of drawing 3 (a), although a right-hand side big peak 
wave is a thing from a floor line, a left-hand side small peak wave is based on either a detection 
body (this example car) or a mutual intervention. In addition, a oomparator is used instead of an 
A/D-converslon circuit, and you may make it extract a reflected wave form for the detection 
wave of a reflected wave as ON and off digital information with a suitable threshold 
[0031] As mentioned above, the reflected wave form by which A/D conversion was earned out in 
the reflected wave form digitization circuit 22 is saved at a frame memory 23 (save). In this case, 
after ultrasonic discharge directing to the transmitting system according [ digitization of the 
monitor period timing of the reflected wave which can be set a receiving system, I.e., a reflected 
wave form. ] to OPU13, that activation is directed using a timer 14, and thereby, the time-axis 
length of a reflected wave Is controlled uniformly. 

[0032] That Is, digitization of a reflected wave form is performed with a transmitting system and 
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a fixed synchronization, and termination of digitization processing is also controlled uniformly in 
time. Thus, whenever a supersonic wave Is discharged from the ultrasonio transmitting 
component 10, a refleoted wave form oan be acquired by making fixed time amount Into a 
reflected wave monitor period from the discharge time. 

[0033] To drawing 4 , the relation of the ultrasonic discharge timing and the reflected wave 
monitor period of two ultrasonic sensors 1A and 1B by which contiguity arrangement was carried 
out is Illustrated As shown In this drawing, the ultresonio dlsoharge spacing TA1 and TA2 of one 
ultrasonic sensor 1A and TA3 — are based on the address number 1 of the data table of drawing 
2 , and the ultrasonio disoharge spacing TB1 and TB2 of ultrasonic sensor IB of another side 
and TB3 — are based on the address number 2 of this data table, and although the discharge 
spaolng is random respectively, it sets the reflected wave monitor period RW always constant 
[0034] Moreover, the writing of the refleoted wave data to a frame memory 23 Is also performed 
by CPU13. Namely, CPU13 Is saved one by one as mentioned above at a frame memory 23 by 
using as one-frame data the reflected wave form digitized with the transmitting system and the 
fixed synchronization. Thus, the refleoted wave form covering multiple times is saved. 
[003$] In this invention, it judges whether the reflected wave by the mutual intervention Is 
contained In it based on the reflected wave form eaved to the frame memory 23. What is 
necessary is preparing a frame memory analysis circuit etc. separately and making it Just make 
frame memory data calculate in this example, although that Judgment function is given to CPU13, 
when processing this In hardware. 

[0036] Drawing 5 is the image Fig. of the reflected wave form of past 3 batch saved at the frame 
memory 23. In addition, in this example, although a reflected wave form is originally a digital 
wave, it is shown as the expedient top of explanation, and an analog wave. 
[0037] In the analysis of a frame memory, those waves compare the reflected wave form W1 of 
this past 3 batch, i.e.. the newest (this time) received reflected wave form, the last received 
reflected wave form W2, and received reflected wave form W3 before last, for example. 
[0038] In this example, reflective peak wave P1 Is a thing from a floor line, and each reflected 
wave form Wt - W3 have appeared in the same location. On the other hand reflective peak wave 
P2 [ another ] have appeared in the newest received refleoted wave form Wt on the left-hand 
side of reflective peak wave P1. 

[0039] Although reflective peak wave P2 should appear in the same location also as the last 
received reflected wave form W2 and received reflected wave form W3 before last since 
ultrasonio discharge spacing is a ms unit If based on bodies which do not move, such as a oar 
which these reflective peak wave P2 have parked, in this example, it does not exist In the 
reflected wave form W2 and W3* 

[0040] Therefore, in such a case, it is Judged that reflective peak wave P2 have high possibility 
of being based on a mutual intervention. In addition, although this example Is comparing the 
reflected wave form of past 3 batch, this is a kind of filter actuation, and the number of the 
reflected wave forms made applicable [ for analyzing ] to a comparison is arbitrary. 
[0041] Moreover, in order to oover a filter over the refleoted wave form by the mutual 
intervention as mentioned above, approaches, such as taking the wave-AND between each 
refleoted wave form, or taking averaging, can be illustrated 

[0043 On the other hand, if it says in the example of drawing 5 when a car exists in parking 
area, as shown in all each refleoted wave forms W1 - W3 at drawing 6 , reflective peak wave P3 
by the parking car will appear In the left-hand side with refleotlve peak wave P1 from a floor line. 
Here, left-hand side is that a refleoted wave comes back early in time than a floor line, and 
means that a reflective object is between a floor line and a sensor. 

[0043] Thus, detection of a body gives the result to an output circuit 25. This output circuit 25 
may be the relay and LED (light emitting diode) which were carried in the ultrasonio sensor 
[0044] Although these reflective peak wave P3 are detected by relation for example, with 
threshold level L, that threshold level L will be suitably set up on the basis of the reflection from 
the head-lining side of a oar etc. in this case. 

[0045] Since reflective peak wave P3 are what is depended on reflection from a place higher 
than a floor line, Le., the place near a sensor, they reach the ultrasonic receiving component 20 
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quickly father than reflective peak wave P1 from a floor line in time* 
[0046] the case where, as for the existence of a detection body, a reflected weve exceeds 
threshold level L fundamentally — V- It Is — " — the case where It does not exceed is Judged 
to be "nothing." Therefore, in order not to use reflective peak wave PI from a floor line as a 
detection object this example has oanoeled the threshold by the predetermined time amount 
width of faoe Tth as shown in drawing 6 . 

[0047] Next, a primitive period Is set as each ultrasonic sensor 1, as another example, the case 
where a supersonio wave is fired at random within the primitive period is added, and the timing 
chart of the operation flow chart of drawing 7 and dispatch of drawing 8 . and reception Is 
explained for it in more detail 

[0048] First after Initialization of the control system of this ultrasonic sensor 1 that contains 
CPU13 In a step ST 1 is performed, a primitive period TO is set up by CPU13 at a step ST 2. In 
this example, a primitive period TO is set as 750 mses, and a supersonio wave is surety 
discharged once within this primitive period TO, 

[0049] This primitive period TO Is set up in common about all the ultrasonlo sensors 1, and, 
thereby, detection time until it results In that reflected wave reception, filtering actuation, and 
body detection is secured from the ultrasonic oscillation of an ultrasonic sensor 1. 
[0050] Next in a step ST 3, OPU13 obtains the self-address set up by the user from an address 
switch 1Z In addition, in relation with thB ultrasonic* sensor installed in the neighborhood, 
assignment of this self-address is beforehand set up by the user so that ultrasonic discharge 
timing may differ. 

[0051] Thus, rf the self-address is specified in a step ST 4. each ultrasonic sensor 1 will read 
the ultrasonic discharge latency-time data set up in order of the count of ultrasonic discharge 
from the timetable belonging to the address number, and will disoharge a supersonic wave from 
the ultrasonic transmitting component 10 based on the data. 

[0052] Ultrasonic sensor 1 A is explained as a representative, referring to the data table of 
drawin g 2 , and the timing chart of drawing j! for this aotuation. Supposing ultrasonic sensor 1A 
acquires the address number 1 from an address switch 12, in a step ST 4, 200 mses will be first 
obtained as 1st discharge timing data TA 1. 

[0053] After waiting until 200 mses pass from the first stage point in time of a primitive period 
TO at a step ST 5, a supersonic wave is sent out at a step ST 6. That Is, a supersonic wave is 
discharged [ from the head of the Maine processing ] towards monitor area from the ultrasonic 
transmitting component 10 after 200 mses. 

[0054] And the reflected wave from monitor area is received at a step ST 7, and after acquiring 
a reflected wave form in the reflected wave form digitization circuit 22, the reflected wave form 
is saved at a step ST 8 at a frame memory 23. 

[0055] Then, at a step ST 9, by past several contrast with a reflected wave form, although the 
noise by the mutual intervention is filtered, after waiting until it jumps a step ST 10 and a step 
ST 1 1 since the count of discharge of a supersonic wave is the 1st time, and TO time amount 
Which Is a primitive period at a step ST 12 passes in this case, it returns to a step ST 4. By 
waiting for this primitive period TO time amount, the response speed of an ultrasonic sensor can 
be dedicated in a fixed error, 

[0055] And 350 mses are obtained from a data table as 2nd discharge timing data TA 2 at a step 
ST 4. Then, a supersonic wave Is discharged after 350 mses from the head of the Maine 
processing this time. Thus, sequential discharge of the supersonic wave is carried out by 
discharge timing TA 1 which is different from the first stage point in time of each primitive period 
TO towards monitor area from the ultrasonic transmitting component 10, and TA2 — . 
[0057] Thereby, eaoh of that reflected wave form is saved for the ultrasonic discharge of every 
at a frame memory 23, and filtering of the noise by the mutual intervention is performed at a 
step ST 9 in 2nd henceforth by the past several contrast with a reflected wave form. 
[0058] It is judged whether the car (body) was detected at a step ST 10 after an appropriate 
time, a relay of the display lamp which is step ST1 1a if it is YES, for example, displays the 
existence of a car is turned ON, and the display lamp is made to turn on. When a oar Is not 
detected, a relay of a display lamp is made off by step ST1 lb. 
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[0059] 

[Effect of the Invention] As explained above, when installing two or more ultrasonlo sensors in 
the condition of having approached for every parking area of a parking lot, aooordfng to tills 
Invention, malfunction by the mutual Intervention oan be sharply reduced by having made 
ultrasonlo discharge spaolng of eaoh ultrasonlo sensor Into Irregularity (random), respectively. 
[006O] Moreover, by memorizing reflected wave data for a sequential storage means, and 
contrasting each of those reflected wave data r when eaoh reflected wave data is the same, 
these reflected wave data can be confirmed and, in the case of noniderrtity, rt oan judge with the 
reflected wave from other ultrasonic sensors being contained. 
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CLAIMS 



[Clalmfe)] 

[Claim 1] In the inoorreot detection prevention approach of the ultrasonic sensor which prevents 
the incorrect detection by the mutual Intervention of two or more ultrasonic sensors arranged In 
the neighborhood A supersonic wave is repeatedly discharged towards a monitor field from the 
ultrasonic transmitting component of each above-mentioned ultrasonic sensor. While making the 
ultrasonic discharge spacing Irregular for every above-mentioned ultrasonic sensor in receiving 
the reflected wave which appears within a predetermined monitor period from the ultrasonic 
discharge point In time with en ultrasonic receiving component each time The incorrect 
detection prevention approach of the ultrasonic sensor which oarries out the sequential storage 
of the reflected wave received within the above-mentioned monitor period at a storage means, 
and Is characterized by detecting the existence of the body in the above-mentioned monitor 
field based on two or more reflected wave data memorized by this storage means. 
[Claim 2] The incorrect detection prevention approach of the ultrasonic sensor according to 
claim 1 which in detecting the existence of the body in the above-mentioned monitor field based 
on two or more reflected wave data within the above-mentioned storage means confirms these 
reflected wave data when each reflected wave data is the same, and is characterized by judging 
with the reflected wave from other ultrasonic sensors being contained in the case of nonidentity. 

[Claim 3] h Is the Incorrect deteotion prevention approach of the ultrasonic sensor according to 
claim 2 characterized by judging whether the above-mentioned reflected wave data are saved as 
a wave at this frame memory, and the reflected wave from other ultrasonic sensors is contained 
by contrast of the waves while the above-mentioned storage means consists of a frame memory. 

[Claim 4] The Incorrect detection prevention approach of the ultrasonic sensor acoording to 
claim 1 or 2 characterized by to have the random timing generation means which makes the 
ultrasonic discharge spacing irregular for every above-mentioned ultrasonic sensor, and for the 
address assigned to each above-mentioned ultrasonic sensor and the timetable which has 
irregularity ultrasonic discharge spacing data covering the multiple times set up corresponding to 
the address to be prepared In this random timing generation means, and to be controlled 
ultrasonic discharge spacing based on this timetable. 

[Claim 5] The primitive period of each above-mentioned ultrasonio sensor is the incorrect 
detection prevention approach of the ultrasonic sensor according to claim 1, 2, or 4 
characterized by supposing that It Is the same and supposing that ultrasonic discharge spacing is 
irregular into the primitive period. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Drawing 11 The blook diagram having shown one example of the ultrasonic sensor used for this 
invention. 

{D rawing 2] The mimetic diagram for explaining the data table of the random timing generation 
circuit in the above-mentioned ultrasonic sensor. 

[Drawing 3] The wave form ohart having shown typically the ultrasonic wave received with the 
above-mentioned ultrasonic sensor 

[Drawing 4] The ultrasonic discharge TAIN MIG chart of the ultrasonic sensor by this invention. 
[Drawin gs] The Image Fig. having shown the reflected wave form saved at the frame memory of 
the above-mentioned ultrasonic sensor. 

[D rawing 6] The mimetic diagram for explaining the threshold set up to the ultrasonio wave 
received with the above-mentioned ultrasonic sensor. 
[Drawing 71 The operation flow chart about another example of this invention- 
[Drawing 8] The ultrasonic discharge TAIN MIG chart In the example according to above. 
[Description of Notations] 

10 Ultrasonic Transmitting Component 

1 1 Random Timing Data Table 

12 Address Switch 

13 CPU 

14 Timer 

15 UHrasonio Drive Circuit 

20 Ultrasonic Receiving Component 

21 Ultrasonic Receiving Circuit 

22 Reflected Wave Form Digitization Circuit 

23 Frame Memory 
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documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

fc^BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
)Sj FADED TEXT OR DRAWING 

BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFEREN CE(S) OR EXHD3IT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



